3.12 t ha -1 (www.indiastat.com, 2018). In India 23.5 % of maize is used as human food, 51 % as poultry feed, 12 % as animal feed, 12 % as industrial (starch) products, beverages and seed (1 % each) (Dass et al., 2008) . Wider row spacing and slow growth nature of the crop during the initial stages makes it highly susceptible to weeds especially during the Field experiment was conducted during rabi and summer, 2018-19 at wetland farm of S.V. Agricultural College, Tirupati, Andhra Pradesh. The experiment was laid out in a randomized block design with three replications. There were 10 treatments consisting of pre emergence application of atrazine @ 1.0 kg a.i ha -1 fb post emergence application of tembotrione @ 120 g, topramezone @ 30 g, halosulfuron methyl @ 67.5 g, 2, 4-D amine salt @ 580 g, tembotrione @ 60g + 2,4-D amine salt @ 290 g, topramezone @ 15g + 2,4-D amine salt @ 290 g, halosulfuron methyl @ 34 g a.i ha -1 + 2,4-D amine salt @ 290 g a.i ha -1 , pre emergence application of atrazine @ 1.0 kg a.i ha -1 fb one HW at 30 DAS, hand weeding twice at 15 and 30 DAS and control. The higher kernel yield of maize was recorded with hand weeding twice at 15 and 30 DAS (T 9 ), which was however comparable with application of atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 30 g a.i ha -1 as post emergence (T 3 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 120 g a.i ha -1 as post emergence (T 2 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb one HW at 30 DAS (T 1 ), without any significant disparity among them.
Introduction
Maize is popularly known as "queen of cereals". The versatile nature of the crop allows it to grow across wide range of agroecological regions of the country. In India maize is cultivated in an area of 9.2 M ha with the production of 28.7 M t and productivity of initial stages of crop growth. Imoloame and Omolaiye (2017) observed that weed interference in maize from 3-6 WAS significantly depressed the growth parameters and grain yield of maize. Yogita et al., (2018) visualized that potential yield loss in maize due to weeds ranged from 18 -65 per cent.
Weed flora in maize have been traditionally controlled with hand weeding but in the recent years due to scarcity of labour, application of herbicides is inevitable to control them. Pre emergence application of atrazine is the commonly followed practice to control the weeds during initial stages but atrazine was not equally effective for controlling all the types of weeds in the field especially grasses and sedges after 20 DAS. Repeated usage of same group of herbicide leaves herbicide residues in the soil besides developing resistance in the weeds. Therefore usage of pre and post emergence herbicide with temporal variation may help in avoiding the problem of weeds during the later stages of crop growth also. Mixing of two or more herbicides keeping compatibility in account can help to broaden weed control spectrum and reducing active ingredient requirement (Baghestani et al., 2008) .
Sometimes herbicides used in previous crop may limit the growth and yield of succeeding crops. In light of the above the present investigation was under taken to formulate an appropriate weed management practice in maize and to study the residual effect of herbicides on yield attributes and yield of succeeding greengram crop.
Materials and Methods
An experiment was conducted during rabi and summer, 2017-18 at wetland farm of S.V. Agricultural College, Tirupati, Andhra Pradesh. The farm is geographically situated at 13.6°N latitude and 79.3°E longitude, at an altitude of 182.9 m above the mean sea level in the Southern Agro-Climatic Zone of Andhra Pradesh. The soil of the experimental site was sandy clay loam in texture, neutral in soil reaction, low in organic carbon (0.25%) and available nitrogen, medium in available Phosphorus and potassium. The experiment consists of 10 treatments laid out in a randomized block design with three replications. The treatments were atrazine @ 1.0 kg a.i ha -1 as pre emergence fb one HW at 30 DAS (T 1 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 120 g a.i ha -1 as post emergence (T 2 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 30 g a.i ha -1 as post emergence (T 3 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb halosulfuron methyl @ 67.5 g a.i ha -1 as post emergence (T 4 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb 2, 4-D amine salt @ 580 g a.i ha -1 as post emergence (T 5 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 60g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 6 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 15g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 7 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb halosulfuron methyl @ 34 g a.i ha -1 + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 8 ), hand weeding twice at 15 and 30 DAS (T 9 ) and control (T 10 ). The pre emergence herbicide was applied on the next day after sowing and early post emergence herbicides were are applied at 21 DAS when the weeds are at 2-3 leaf stage. The Maize variety DHM-117 was sown on 09.11.18 during rabi 2018, with a spacing of 60 cm x 20 cm and subsequent green gram crop was sown on 08.03.19 with a with a spacing of 30 cm x 10 cm. The gross plot size is 5.4 x 4. 6 m.
A uniform dose of 240 kg N, 80 kg P 2 O 5 and 80 kg K 2 O ha -1 was applied through urea, single super phosphate and muriate of potash, respectively to all the plots of maize and 20 kg N and 50 kg of P 2 O 5 ha -1 was applied through urea and single super phosphate to green gram crop.
All other recommended management practices were followed to raise the crops. Weed sampling was done at random by placing a quadrant of 1 m x 1 m in each plot and the number of weeds species were counted and expressed as no. m -2 and dry weight of total weeds was recorded after drying and expressed as g m -2 . In view of larger variation in the recorded values of density and dry weight of weeds, the corresponding data were subjected to square root transformation (√0.5 + x) and the corresponding transformed values were used for statistical analysis as suggested by Gomez and Gomez (1984) . Observations on growth and yield attributes of maize and succeed in green gram was recorded at the time of harvest and the data was statistically analyzed following the analysis of variance for randomized block design as suggested by Panse and Sukhatme (1985) . Statistical significance was tested with "F" test at 5 per cent level of probability and compared the treatmental means with critical difference.
Results and Discussion

Weed flora
The predominant weed species in the experimental site were Bracharia ramose, Cyonodon dactylon, Dactyloctenium aegyptium (L) Beauv, Digitaria sanguinalis (L.) scop, Cyperus rotundus L, Boerhavia erecta L, Borreria hispida (L.) K. Schum, Celosia argentea L., Cleome viscosa L., Clitoria ternata L., Commelina benghalensis L., Corchorus aestuans L., Digera arvensis, Euphorbia hirta L., Phyllanthus niruri L., Trichodesma indicum L. and Tridax procumbens L. Similar type of weed flora was recorded at Rajendranagar, Hyderabad by Pradeep et al., (2017) .
Effect of weed management practices on maize
The taller plants with higher plant height, leaf area index and dry matter production of maize at harvest was recorded with hand weeding twice at 15 and 30 DAS (T 9 ), which was however comparable with application of atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 30 g a.i ha -1 as post emergence (T 3 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 120 g a.i ha -1 as post emergence (T 2 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb one HW at 30 DAS (T 1 ), without any significant disparity among them. This could be mainly due to the reduced weed density and growth thus providing weed free environment due to which all the growth resources were optimally utilized by the crop plants for better vegetative growth that reflected as plant height and dry matter production as reported by Mitra et al., (2018) . However atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 15g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 7 ) and atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 60g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 6 ) were statistically comparable with one another and were significantly superior to atrazine @ 1.0 kg a.i ha -1 as pre emergence fb halosulfuron methyl @ 67.5 g a.i ha -1 as post emergence (T 4 ) and atrazine @ 1.0 kg a.i ha -1 as pre emergence fb 2, 4-D amine salt @ 580 g a.i ha -1 as post emergence (T 5 ), which inturn were comparable with one another.
Significantly lower plant, leaf area index and dry matter production was noticed with control (T 10 ).Growth was minimum under un weeded control due to severe weed competition that leaded to suppressed vegetative growth of maize. Similar results were reported by Nidhi et al., (2015) . Among the different weed management practices higher yield attributes and kernel yield of maize was recorded with hand weeding twice at 15 and 30 DAS (T 9 ), which was however comparable with application of atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 30 g a.i ha -1 as post emergence (T 3 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 120 g a.i ha -1 as post emergence (T 2 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb one HW at 30 DAS (T 1 ), without any significant disparity among them. The results corroborates with the findings of Rao et al., (2016) and Pratap et al., (2012) .
However atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 15g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 7 ) and atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 60g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 6 ) were statistically comparable with one another and were significantly superior to atrazine @ 1.0 kg a.i ha -1 as pre emergence fb halosulfuron methyl @ 67.5 g a.i ha -1 as post emergence (T 4 ) and atrazine @ 1.0 kg a.i ha -1 as pre emergence fb 2, 4-D amine salt @ 580 g a.i ha -1 as post emergence (T 5 ), which inturn were comparable with one another.
The increase in yield attributes and yield under various weed management practices might be due to reduced weed density and dry weight, there by reduced crop weed competition thus provided congenial environment for the crop for better expression of vegetative and reproductive potential. The lowest yield attributes and kernel yield of maize was resulted with control (T 10 ). The lowest kernel yield of maize was due to stiff competition from weeds resulting in poor source and sink development with poor yield contributing characters and yield. The results were in accordance with the findings of Rasool et al., (2016) and Mitra et al., (2018) ( Table 1) .
Effect of weed management practices on succeeding greengram
Yield attributes and seed yield of greengram differed significantly due to different weed management practices performed in maize ( Table 2 ). The higher yield attributes and seed yield of greengram was recorded with hand weeding twice at 15 and 30 DAS (T 9 ), which was closely followed by application of atrazine @ 1.0 kg a.i ha -1 as pre emergence fb one HW at 30 DAS (T 1 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 30 g a.i ha -1 as post emergence (T 3 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 120 g a.i ha -1 as post emergence (T 2 ) and atrazine @ 1.0 kg a.i ha -1 as pre emergence fb halosulfuron methyl @ 67.5 g a.i ha -1 as post emergence (T 4 ), which in turn were comparable with one other.
The lowest yield attributes and seed yield was recorded with control (T 10 ), which was significantly lower than atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 15g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 7 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 60g + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 6 ), atrazine @ 1.0 kg a.i ha -1 as pre emergence fb 2, 4-D amine salt @ 580 g a.i ha -1 as post emergence (T 5 ) and atrazine @ 1.0 kg a.i ha -1 as pre emergence fb halosulfuron methyl @ 34 g a.i ha -1 + 2,4-D amine salt @ 290 g a.i ha -1 as post emergence (T 8 ) and each of which maintained parity among themselves. From the above experiment it may be concluded that atrazine @ 1.0 kg a.i ha -1 as pre emergence fb topramezone @ 30 g a.i ha -1 as post emergence (T 3 ) or atrazine @ 1.0 kg a.i ha -1 as pre emergence fb tembotrione @ 120 g a.i ha -1 as post emergence (T 2 ) were the best weed management practices at the times of labour shortage for effective weed control and higher yield of maize and succeeding greengram.
